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ABSTRACT
Objective: While mental health among collegiate athletes is receiving increased attention,
research on when student-athletes suffer the most from anxious or depressive thoughts is limited.
Therefore, the purpose of the study is to examine how anxiety and depression levels change in
student-athletes between in-season, and after completion of the playoffs (after-season),
timepoints.
Design: The present study was a pre-post study design with a repeated measures assessment six
weeks apart that collected data using the Beck Anxiety Inventory (BAI) and Harvard Department
of Psychiatry/National Depression Screening Day Scale (HANDS). The survey set was delivered
using the Qualtrics Platform (Qualtrics International Inc, Provo, UT, USA).
Subjects/Setting: Participants were recruited from the Rochester Institute of Technology Men’s
Lacrosse team. In total, twenty-eight out of fifty-seven eligible anonymously completed the
demographic information, BAI, and HANDS for both timepoints.
Statistical Analysis Performed: Demographic information was compiled with descriptive
statistics. The BAI and the HANDS were scored according to directions.18 In-season and afterseason scores were compared with Wilcoxon Signed Rank Test and with repeated measures
analysis of variance to control for year of study or college of academic study. Demographics and
baseline scores were also compared between those who completed both the survey set timepoints
and those who only completed the in-season set. BAI and HANDS scores were compared for
demographic groups by categorizing the college of study as engineering versus non-engineering,
as well as year of study by pre-senior (first, second, and third year students) versus seniors and
graduates.
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Results: BAI in-season scores were significantly higher in lower years of academic study (first,
second, and third) compared to higher years (fourth and fifth). HANDS scores significantly
changed over time, however not when controlling for years of academic study or college of
academic study. Although the data provided evidence for a significant change in anxiety over
time using a general linear model, it did not hold true when controlling for the time to complete
the survey.
Conclusions: Future studies could examine how better time management and mental health
resources need to be allocated to younger student-athletes who are trying to navigate balancing
school and sports.
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INTRODUCTION
In the United States, seven out of ten adults experience stress and anxiety daily, with most people
claiming it interferes at least moderately with their daily activities.1 Individuals also commonly
experience stress and anxiety with other mental health conditions, such as depression.2–6
Depression accounts for the highest global burden,7 with major depressive episodes appearing in
up to 16.9% of people in the United States, and 10% of University students.7,8 According to the
National Institute of Mental Health, people between the ages of 18-25 had the highest prevalence
of any mental health disorders among US adults.9 Anxiety and depression in this population are
commonly a result of pressures to succeed academically amongst college students.7 Another
demographic commonly affected by stress are competitive athletes. Elite athletic populations,
such as collegiate or professional level athletes, experience anxiety disorders at a rate of 8.6%.3
Anxiety levels also significantly increase with the subsequent increase in difficulty level of the
competition environment.10 Athletes also could experience depression as a result of the
competition for starting positions and losing playing time.11 Furthermore, public scrutiny,
injuries, re-injury, and overtraining all lead to increased symptoms of anxiety and
depression.3,12,13
Students and athletes both have stressors that could lead to anxious or depressive symptoms, but
unique stressors in student-athletes, such as and meeting performance expectations in their sport
while still achieving academically, are not accounted for.11,13,14 Currently, there are more than
510,000 National Collegiate Athletic Association (NCAA) student-athletes, with the largest
group (197,951 student-athletes) belonging to Division III.15 To date, mixed results have been
reported on the impact of anxiety and depression levels during different competitive timepoints.
One pilot study that examined 19 Division III female athletes found that anxiety levels decreased
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during in-season (IS) competition compared to preseason.16 However, males with high out-ofseason depressive and anxious symptoms experienced increased injury rate and lower
performance in-season.4,17 Furthermore, between 2008-2012, 31% of male NCAA athletes
reported elevated symptoms of either anxiety or depression.4
Understanding how anxiety and depression impacts student-athletes can help treat long-term
mental health issues that could begin as a student-athlete. If anxiety disorders are left untreated in
student-athletes, they become more at risk for long-term ailments such as heart disease, death
from heart attack, chronic respiratory disorders, and gastrointestinal disorders.13 A paradox of
worsening symptoms also presents itself with depressed student-athletes who either lose their
athletic identity from having their position taken away after their diagnosis, or forced to continue
playing through their depression.13 One way teams have helped athletes treat their anxiety and
depression surrounding sport is mindfulness training. Mindfulness, psychological skills
(motivation, confidence, attention), and mental toughness are considered to be psychological
characteristics associated with optimal sports performance in elite athletes.18 Since mindfulness
is a dispositional trait, someone can enhance mindfulness through regular training.18
Mindfulness training consistently and notably improved mindfulness, physiological, and
psychological performance in athletes across various disciplines.19 However, mindfulness
training is not provided for by most schools, and teams wishing to employ a mindset coach must
have the budget to do so.
Despite nearly 85% of NCAA athletic trainers believing anxiety disorder is an issue with
student-athletes on their campuses,13 using the NCAA’s best practice screening guidelines is not
common amongst schools.17,20 Without screening, student-athletes may abstain from seeking
treatment for mental health issues because of wanting to handle it on their own, thinking that
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everyone goes through stress, not seeing their needs as serious, and not having time for
treatment.21 Therefore, by utilizing the NCAA’s best practice guidelines for screening for mental
health,20 the purpose of the study is to examine how anxiety and depression levels change in
student-athletes between in-season, and after completion of the playoffs (after-season),
timepoints.
METHODS
Research Design
This study was an online survey with in season and post-season administration.
Recruitment
Subjects were recruited from the varsity men’s lacrosse team at the Rochester Institute of
Technology (RIT). First, the Head Coach for RIT men’s lacrosse team was provided an overview
of the study, and asked for consent for the team’s participation (Appendix A). Participants were
emailed to volunteer in a study examining psychological changes in athletes as they transition
from in-season to after-season competition. Eligible participants were recruited with an
informational email that contained a link to the survey (Appendix A). Inclusion criteria included
being enrolled at RIT, between 18-24 years old, and participating in NCAA Division III athletics
for RIT men’s lacrosse. The survey included an informed consent; agreeing to participate, and
affirming the participant was a member of the men’s lacrosse team (Appendix B), then access to
the remainder of the survey. The study was approved by the RIT Human Subjects Research
Office.
Study Instruments
In addition to the demographics survey (Appendix C), two validated surveys were included in
the survey set. The Beck Anxiety Inventory (BAI) (Appendix D) is a valid and reliable
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inventory,22,23 comprised of twenty-one questions, and rated on a four-point Likert scale (0=not
at all; 1=mildly, but it didn’t bother me too much; 2=moderately, it was pleasant at times;
3=severely, it bothered me a lot). Scores from 0-21 indicate no symptoms of anxiety, 21-35
indicate moderate anxiety, and greater than 36 indicate high levels of anxiety. The second
instrument was the Harvard Department of Psychiatry/National Depression Screening Day Scale
(HANDS) (Appendix E). The HANDS is a valid and reliable scale,24 comprised of ten questions,
and rated on a four-point Likert scale (0=none or a little of the time; 1=some of the time; 2=most
of the time; 3=all of the time). A score of 0-8 indicates symptoms are not consistent with a major
depressive episode, 9-16 indicates symptoms are consistent with a major depressive episode, and
greater than 17 indicates symptoms are strongly consistent with a major depressive episode. Both
scales are considered by the NCAA to be best practice for screening for anxiety and depression,
respectively.20
Data Collection
The survey set was delivered using the Qualtrics Platform (Qualtrics International Inc, Provo,
UT, USA). Part one was administered during the team’s in-season, or regular season games, and
part two was administered during after-season, immediately following the national championship
game. Baseline demographic information included age, academic year of study, and college of
their academic major. Participants then completed the BAI and the HANDS during in-season
competition (April 20-25, 2022). Part two was administered after cessation of after-season
competition between five and half to six and a half weeks later (June 3-7, 2022), and subjects
were again asked to complete the BAI and HANDS. Participants were instructed to complete the
survey in a quiet, distraction-free space in one sitting. Pre and post surveys were matched by
names; a third party who did not know the lacrosse team players matched the surveys and
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removed the names prior to data analysis. Participants were given the option to provide an email
address in the after-season survey to be entered into a $50 Amazon gift card drawing as a reward
for participation in the study. To maintain anonymity of results, the email was removed by the
third party prior to data analysis. Timeline of the data collection is outlined in Figure 1.
Data Analysis
Demographic information was compiled with descriptive statistics. The Beck Anxiety Inventory
and the Harvard Department of Psychiatry/National Screening Day Scale were scored according
to directions.18 In-season and after-season scores were compared with Wilcoxon Signed Rank
Test and with repeated measures analysis of variance to control for year of study or college of
academic study. Demographics and baseline scores were also compared between those who
completed both the survey set timepoints and those who only completed the in-season set. In
addition, BAI and HANDS scores were compared for demographic groups by categorizing the
college of study as engineering versus non-engineering, as well as year of study by pre-senior
(first, second, and third year students) versus seniors and graduates. All statistical testing was
conducted using SPSS Statistics v 28 (SPSS Inc., Chicago, Illinois, USA) and the level of
significance was set at p < 0.05.
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Figure 1: Timeline of study procedure.
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RESULTS
Of the 44 participants, 28 completed both the in-season and after-season surveys, 16 participants
completed only the preseason survey, and one completed only the after-season survey. When
comparing scores of participants who completed both surveys (n=28), versus those who only
completed the in-season timepoint (n=16), there was no significant difference in BAI in-season
scores (9.36 ± 7.28 versus 7.13 ± 5.25, respectively). However, there was a significant difference
between these groups when comparing HANDS in-season scores (6.61 ± 2.93 for those who
completed both timepoints versus 4.69 ± 4.59 for those who completed in-season only)
(p=0.036). The average age of participants and the year of academic study frequencies are
highlighted in Table 1. Using team information not obtained from the survey revealed that all
were male and 55 White and 2 Black. College of academic major is outlined in Figure 2.
Participants in engineering colleges were significantly more likely to complete both in-season
and after-season surveys compared to non-engineer colleges (p=0.045), but no pattern emerged
for years of academic study.
Means and standard deviations of BAI and HANDS scores with the total samples, as well as
controlling for year and college of academic study, are described in Table 2. Overall, BAI scores
did not change across time when controlling for year of study as categorized. However, BAI inseason scores were significantly higher in lower years of academic study (first, second, and third)
(10.59±7.84) compared to higher years (fourth and fifth) (6.50±4.49) (p=0.041). HANDS scores
significantly changed over time (p=0.005) (Figure 3), however not when controlling for years of
academic study (p=0.599) or college of academic study (p=0.759). Using a general linear model,
there was a significant change in BAI over time (p=0.045), but not when controlling for time to
complete the after-season survey (p=0.081). Furthermore, there were no differences in any of the
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individual time points, or changes over time, when comparing engineering and non-engineering
colleges.
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Table 1: Selected demographic information of NCAA Division III Lacrosse Players (n=44)
Gender

Male

Age

21.4 ± 1.4 years

First Year

5

Second Year

6

Third Year

11

Fourth Year

11

Fifth Year (Undergraduate)

7

Fifth Year (Graduate)

4

Engineering College

24

Non-Engineering College

20

14
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Table 2: Scoring Interpretation for the BAIa and HANDSb, with In-season and After-season
means for the Total Sample, College of Academic Major (Engineering versus Non-Engineering),
and Year of Study (Freshmen, Sophomores, and Juniors versus Seniors and Graduates).
NonFreshmen,
Engineering
Seniors and
Engineering Sophomores,
Total Sample
College
Graduates
College
and Juniors
Questionnaire
n=44 In-season
n=24 Inn=22 Inn=20 Inn=22 In(Timepoint)
n=28 Afterseason
season
season
season
season
n=18 Aftern=16 Aftern=10 Aftern=12 Afterseason
season
season
season
BAI
8.55 ± 6.64
7.54 ± 5.96
9.75 ± 7.35 10.59 ± 7.84* 6.50 ± 4.49*
(In-season)
BAI
(After-season)

8.34 ± 7.01

8.11 ± 7.00

8.73 ± 7.35

10.58 ± 7.57

6.76 ± 4.49

HANDS
(In-season)

5.91 ± 3.69

5.13 ± 2.66

6.85 ± 4.53

6.36 ± 3.40

5.45 ± 3.98

HANDS
(After-season)

4.79 ± 4.02

3.72 ± 2.87

6.55 ± 5.09

5.67 ± 4.85

4.18 ± 3.33

BAI
(21 questions)

HANDS
(10 questions)

Scoring Interpretation
Moderate
Low Anxiety
Anxiety (21(0-21)
35)
n=42 In-season
n=2 In-season
n=27 Aftern=1 Afterseason
season
Symptoms not
consistent with
Major
Depressive
Disorder
(0-8)
n=35 In-season
n=24 Afterseason

Symptoms
consistent
with Major
Depressive
Disorder
(9-16)
n=9 In-season
n=3 Afterseason

High
Anxiety
(≥36)

Symptoms
strongly
consistent
with Major
Depressive
Disorder
(≥17)
n=1 Afterseason

a: Beck Anxiety Inventory
b: Harvard Department of Psychiatry/National Depression Screening Day Scale
*Mean in-season Beck Anxiety Inventory (BAI) differences between the two groups was
significant p = 0.041
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*

Figure 3: Changes in Beck Anxiety Inventory (BAI) and Harvard Department of
Psychiatry/National Depression Screening Day Scale (HANDS) scores from in-season to afterseason competition in the RIT men’s lacrosse team.
*HANDS scores showed a significant decrease between the two timepoints (p=0.005).
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DISCUSSION
The purpose of the study was to examine how anxiety and depression levels change in studentathletes between in-season, and after completion of the playoffs (after-season), timepoints. The
57 members of the RIT men’s lacrosse team were asked to complete the BAI and HANDS in a
quiet, distraction-free setting. Participants were reminded to complete the survey over a one
week period while in their competitive regular season, and immediately after their competitive
season. In total, 44 of the 57 members of the men’s lacrosse team completed the in-season
timepoint, and 28 participants completed both timepoints. The average of the team across all
forms of analysis yielded average scores in the BAI that showed low symptoms of anxiety
(Appendix D). The average score of the HANDS across all forms of analysis yielded average
scores that showed no signs of major depressive disorder (Appendix E).
Despite the HANDS being considered best screening practice by the NCAA, no studies reporting
HANDS scores for athletic or collegiate populations were identified. Similarly, BAI scores for
Division III student athletes have not been reported. A study of university students in general
found that anxiety as measured by the BAI, significantly increased as the time of sedentary
behavior increased,25 which suggests that athletes would be less susceptible to anxiety. However,
in a study with twenty-one retired professional American football and hockey players, anxiety
levels were significantly higher than age-matched non-athletes using the BAI.26 Therefore, future
studies could examine the difference between student-athletes and non-athlete students to
determine if there is a difference in scores during the in-season and after-season timepoints.
Mean scores were 5.95 ± 6.27 for retired athletes, and 2.62 ± 3.07 for non-athletes,26 which is
lower compared to the mean score for both in-season and after-season timepoints of this study.
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Therefore, future studies could examine if college student-athletes are particularly more
susceptible to anxiety compared to different athletic populations.
Since this was the first study known to examine NCAA Division III male student-athletes,
comparison with other studies is not available. In a study examining 182 collegiate-aged athletes
(18-22), stress experienced by athletes increased significantly during examination time.27 Since
RIT’s finals started the week after completion of the in-season timepoint, anxiety should have
significantly decreased during the after-season timepoint, when academics were no longer an
issue. That being said, BAI in-season scores were significantly higher in lower years of academic
study (first, second, and third) compared to higher years (fourth and fifth), so future studies
should examine how academic year affects anxiety in student-athletes. While there is evidence
students in lower academic years may be more at risk of internalizing problems (ie. anxiety and
depression) that could affect their GPA,28 physical and psychological training (such as that in the
military training,29 or sports) may be beneficial for reducing those symptoms in that population.
This could be why the younger academic years in this sample showed low symptoms of anxiety,
and no symptoms of major depressive disorder compared to the general population (based on
score interpretation of the BAI and HANDS), despite having significantly higher levels of
anxiety during in-season competition compared to the senior and graduate students.
BAI scores of in-season competition versus after-season showed no significant change, despite
evidence that anxiety could significantly increase as competition level increases.10 HANDS
scores, however, did significantly decrease across timepoints. This corroborates the findings
from a study that examined the effects of team sport classes on anxiety, depression, perceived
stress, and sleep quality in 291 college students throughout the academic semester. Symptoms of
depression and sleep quality were significantly improved, but anxiety and psychological stress
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levels did not change during the semester.30 However, since they did not put the subjects into a
competitive elimination-style environment, or control for level of team success and level of
mindset training, future studies could examine the relationship between anxiety and depression
levels during NCAA playoffs. Finally, HANDS scores were significantly higher for those that
completed both time points versus those who only completed the in-season survey. This could be
because they had more opportunity to score lower during the after-season time point, although
future studies are needed.
Over the last two years the RIT men’s lacrosse program has won back to back Division III
national championships. During that time, they also employed a mindset coach, and attribute
much of the shift in attitude and championships to learning important ways to reduce sports
anxiety.31 One of the interventions the team’s mindset coach employed was mindfulness training,
which could lead to increased efficiency in allocating cognitive resources, and better control of
attention.32 Therefore, to determine if the mindfulness program played a role in the changes or
lack thereof of anxiety and depression, additional study of college athletes that do not have
mindfulness training programs would be needed.
Strengths and Limitations
This study had several strengths. Athletes were not aware of what the surveys intended to
measure or how they were scored. Another strength of the study was the sample diversity in area
and year of study. One limitation was the small sample size, especially for the post survey.
However, it represented 77% of the team at baseline, and 49% at follow-up. Another limitation
was the mixed interpretation of scoring for the BAI. Some studies score it according to the
methods used here;32 others score it as minimal (0-7), mild (8-15), moderate (16-25), and severe
(greater than 26),33,34 or no anxiety (0-9), mild to moderate anxiety (10-18), moderate to severe
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anxiety (19-29), and severe anxiety (greater than 30).36 Also, since participants were Division III
athletes, no athletic scholarships are provided. As a result, the study does not account for the
financial pressures to succeed that Division I and Division II athletes experience, and therefore
may not be generalizable to all collegiate athletes. A possible limitation may be analytical bias
resulting from being a member of the men’s lacrosse team. However, validated surveys were
used to mitigate bias, data were anonymized, and research advisors consulted regarding
interpretation of some of the findings. Furthermore, the head coach of RIT men’s lacrosse was
fully supportive of the study, which may have positively affected the response rate. Finally, as
mentioned earlier, the environment and athletic success of the team the athletes participated in
was not controlled for. Since the RIT men’s lacrosse team won the Division III national
championship game two years in a row, and had unique access to mindset training, anxiety and
depression levels may not be generalizable to other teams.
Conclusion and directions for future research
The present study was a pre-post study design with a repeated measures assessment strategy that
collected data on anxiety and depression in male NCAA Division III student-athletes during inseason competition and after-season. Although the data provided evidence for a significant
change in anxiety over time using a general linear model, it did not hold true when controlling
for the time to complete the survey. Furthermore, although the data provided evidence for a
decrease in depression, student-athletes in their first three years of school did have significantly
higher anxiety than student-athletes in their fourth and fifth years. Future studies could use this to
examine how better time management and mental health resources need to be allocated to
younger student-athletes who are trying to navigate balancing school and sports. Future studies
also can assess how the time it takes to complete the BAI influences a person’s results. Finally,
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future studies could compare this study with other Division III collegiate sports teams not using
mindset training to determine if it is an effective way to help treat anxiety and depression in
student-athletes.

POST-SEASON DEPRESSION, BUT NOT ANXIETY

APPENDIX A: RECRUITMENT MATERIALS
Consent from RIT Men’s Lacrosse Head Coach

Recruitment Email to RIT Men’s Lacrosse Team
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APPENDIX B: INFORMED CONSENT
Once you have read all of the information, make sure to identify whether you consent or not to
begin the study at the bottom of the page or you will not be allowed to continue.
INTRODUCTION
You are invited to join a research study to look at different mental health levels in Division III
male student-athletes. Please take whatever time you need to discuss the study with your family
and friends, or anyone else you wish to. The decision to join, or not to join, is up to you. In this
research study, we are comparing levels of anxiety and depression during in-season competition
compared to after-season competition.
WHAT IS INVOLVED IN THE STUDY?
If you decide to participate this is a basic outline of what will happen over the course of your
participation. We think this will take you 25 minutes to complete in total over a five week
period. You are first expected to complete a five minute baseline demographic survey once at the
beginning of the study. You will be asked some questions about yourself, and complete a
screener about some attitudes and behaviors related to your sport. After completion of the first
screening survey, the same survey will be sent to you approximately five weeks later to again be
completed in a private setting on your smartphone, laptop, or tablet. The two screening tools
used are the Beck Anxiety Inventory and the Harvard Department of Psychiatry/National
Depression Screening Day Scale. The investigators may stop the study or take you out of the
study at any time they judge it is in your best interest. They may also remove you from the study
for various other reasons. They can do this without your consent. If you decide to stop
participating there will be no negative consequences at all including relating to your education or
athletic participation.
RISKS
The study involves the following risks. Since screening tools are recommended by the National
Collegiate Athletic Association (NCAA), and are only baseline evaluators with no intervention,
the likelihood of psychological risk is minimal. However, you may recognize some symptoms
and became worried about your mental health. There may also be other risks that we cannot
predict.
BENEFITS
To date, no studies have examined how levels of specific mental health issues change between
in-season and post-season competition in the NCAA male Division III population. By being the
first, this study can lay the groundwork for research into the best times to screen for mental
health to optimize student-athletes’ well-being. This study could be useful for coaches to
understand how their athletes cope with mental health throughout the season. Furthermore, if you
do recognize symptoms of certain mental health issues, then it could benefit you to seek help
from the athletic training staff.
CONFIDENTIALITY
To protect anonymity, the survey results will not be reviewed in anyway with your name. You do
not need to provide your email unless you want to be considered for a $50 Amazon gift card
drawing. Even if you provide your email for the drawing, it will not be included with any of the
data review or analyses files.
INCENTIVES
If you participate in this study, you will have the opportunity to enter your email into a drawing
for a $50 Amazon gift card.
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YOUR RIGHTS AS A RESEARCH PARTICIPANT
Participation in this study is voluntary. You have the right not to participate at all or to leave the
study at any time. Deciding not to participate or choosing to leave the study will not result in any
penalty or loss of benefits to which you are entitled, and it will not harm your relationship with
the coaches or team.
CONTACTS FOR QUESTIONS OR PROBLEMS?
Call head researcher Jimmy Spillane at (201) 916-1616 or email at jps7023@rit.edu if you have
questions about the study, any problems, unexpected physical or psychological discomforts, any
injuries, or think that something unusual or unexpected is happening. You can also contact Dr.
Jason Rich at (613) 525-1097, email at jarexs@rit.edu or Dr. Barbara Lohse, balihst@rit.edu or
(814) 880-9977.
Contact Heather Foti, Associate Director of the HSRO at (585) 475-7673 or hmfsrs@rit.edu if
you have any questions or concerns about your rights as a research participant.

POST-SEASON DEPRESSION, BUT NOT ANXIETY

APPENDIX C: DEMOGRAPHIC INFORMATION
Q1 Are you a member of the men's lacrosse team at RIT?

o Yes (1)
o No (2)
Skip To: End of Survey If Q1 = No

Page Break
Q2 What is your age?

o 18 (1)
o 19 (2)
o 20 (3)
o 21 (4)
o 22 (5)
o 23 (6)
o 24 (7)
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Q3 What is your current year of collegiate academic study?

o First (1)
o Second (2)
o Third (3)
o Fourth (4)
o Fifth (undergraduate) (5)
o Fifth (graduate) (7)
Page Break
Q4 What college at RIT is your major affiliated with?

o Saunders College of Business (4)
o Kate Gleason College of Engineering (5)
o Golisano College of Computing and Information Sciences (6)
o College of Liberal Arts (7)
o College of Art and Design (8)
o College of Engineering Technology (9)
o College of Health Sciences and Technology (10)
o College of Science (11)
o Other (12)
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APPENDIX D: BECK ANXIETY INVENTORY
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APPENDIX E: HARVARD DEPARTMENT OF PSYCHIATRY/NATIONAL
DEPRESSION DAY SCREENING SCALE
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